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I 
 
摘  要 
近二三十年以来，配位聚合物不断地受到晶体学家的关注，不仅仅是因为它
们具有多样的性能而在各领域的应用前景，更是因为其具有丰富的结构。含有
d10 电子构型的银离子备受青睐，且其在荧光，导电等方面具有很好的性质。所
以本论文选用吡嗪类衍生物（epyz=2-甲基-3-乙基吡嗪，tpyz=2,3,5-三甲基吡嗪，
mpyz=2,3,5,6-四甲基吡嗪）作为直线型含氮杂环配体参与到晶体结构的构建中；
并以芳香羧酸作为辅助配体，合成了十三个具有特殊结构的含银配位聚合物，在
这些结构中含有一些银簇、银链以及水簇等结构。我们对这些结构的空间群和配
位环境进行了分析，并对荧光性质进行了探究。主要内容如下： 
(一) 以 epyz 为含氮配体和以芳香羧酸为辅助配体构建了四个含银配位聚
合物。结构解析表明：氮配体均以二配位的配位模式构建结构，仅仅在化合物 4
中存在部分的单配位的氮配体悬挂在结构两边；羧酸的配位模式比较多样化，呈
现出了不同的配位模式，使得最终的结构呈现出多样化的特点。 
(二) 以 tpyz 为含氮配体和以芳香羧酸为辅助配体构建了五个含银配位聚合
物。结构解析表明：除了一个化合物是零维结构外，其他的四个化合物中，氮配
体均以二配位的形式与银形成一维的梯形结构，再与在结构中以不同配位模式的
羧酸配体配位形成不一样的结构。 
(三) 以 mpyz 为含氮配体和以芳香羧酸为辅助配体构建了三个含银配位聚
合物。结构解析表明：三个化合物均为三维结构。比较有趣的是这三个化合物中
都存在复杂的水簇结构。研究发现，羧酸的几何构型及配位模式对最终的框架结
构及其中的水簇具有重大影响。 
(四) 以 mpyz 为含氮配体和以 H2(5-nip)为羧酸配体通过自发拆分合成的一
对对映体。比较有趣的是，在这对结构中，我们发现了通过亲银作用而形成的一
维的三重螺旋银链，这在目前的研究中还是少见的。 
此外，我们还对这十三个化合物在常温下做固体荧光性质的测试，并分析了
相应荧光谱图变化的原因。 
关键词：吡嗪衍生物；芳香羧酸；配位聚合物
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Abstract 
Coordination compounds (CCs) have attracted great attention for the crystal 
engineers in the past few decades, which are not only due to their potential application 
in various fields for their inherent performance, but also because of their structural 
esthetics. In our work, thirteen Ag(I) coordination complexes were synthesized based 
on pyrazine derivatives (epyz = 2-ethyl-3-methyl pyrazine, tpyz = 2,3,6-trimethyl 
pyrazine, mpyz = 2,3,5,6-tetramethyl pyrazine) which choose as linear ligand and 
aromatic carboxylic acid which as auxiliary ligand. Their structures and 
photoluminescence and the relationship between them were also detail studied. The 
work presented some new thoughts on the design and synthesis of CCs with silver 
chains or nets and water clusters. The main contents are as follows: 
1．Syntheses, structures and properities of four Ag(I) CCs based on epyz and 
aromatic carboxylic acid. Structure analysis indicates that epyz have the same 
coordination mode in different compounds. Only in comples 4, some epyz ligand as 
monodentate ligand and hang in side of the structure. Aromatic carboxylic acid show 
different coordination modes, which made a great contribution to the resultant 
structures. 
2．Syntheses, structures and properities of five Ag(I) CCs based on tpyz and 
aromatic carboxylic acid. Structure analysis indicates that one of them is zero 
dimensional structure and in the other four CCs, N-containing ligand which as 
bidentate ligand links silver into 1D ladder-shaped structure, and then build various 
structures with aromatic dicarboxylic acids with different coordination modes. 
3．Syntheses, structures and properities of three Ag(I) CCs based on mpyz and 
aromatic carboxylic acid. Structure analysis indicates that three compounds are the 3D 
structures. Interestingly, water clusters were observed in all three compounds. The 
study found that the coordination mode and geometric configuration of the 
dicarboxylic acid play an important role in structures and water clusters. 
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4． Syntheses, structures and properities of two enantiomers based on achiral 
ligands and Ag(I). Structure analysis indicates that two enantiomers 
[Ag2(5-nip)(mpyz)] (5-nip=5-nitroisophthalic) occurred simultaneously in the 
formation of spontaneous resolution, whose absolute sense of a helix made of achiral 
components is induced by the metal Ag(I) through argentophilic interactions.  
 In addition, the photoluminescence behaviors of thirteen compounds were 
characterized at room temperature and the changes were also discusses in details. 
 
Key Word: Pyrazine derivatives; Aromatic carboxylic acid; Coordination 
compounds 
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